Background Ill health is a risk factor and a consequence of unemployment, which might vary depending on the national rate of unemployment. We investigated the long-term effect of youth unemployment on mental health and explored the possible interaction during periods of high (economic crisis) and low (non-crisis) unemployment rates. Methods A register-linked population-based cohort study was conducted including individuals aged 17-24 years. The crisis cohort (n=6410)
INTRODUCTION
In the last decades, youth unemployment has become an increasing problem for many countries, including Sweden. 1 Prior to 1991, the Swedish youth unemployment was at a comparatively low stable level, around 5%. 2 During the years of 1991-1994, Sweden suffered a deep economic crisis. 3 4 As a result, youth unemployment increased from 3.4% in 1990 to 19% in 1993. 3 4 Today, the Swedish youth unemployment rate is at a high stable rate, above 20%. 5 Leaving school to find employment is a central and difficult transition for young people. 3 4 6 An extensive body of literature suggests that youth unemployment is related to a decrease in physical and mental health and an increase in smoking and alcohol consumption. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Further, youth appears to be a sensitive time period in life, as recent studies have found that the effect of youth unemployment on mental health remains in adulthood, independent of later unemployment experiences. 6 14-16 The relationship between unemployment and ill health is, however, more complex as the effect could differ depending on the national rate of unemployment. There are several theoretical frameworks that could potentially explain the contextual influence on the association between unemployment and health. If the health effect of unemployment is stronger during periods of low unemployment then the association might be more confounded by health selection or unemployment might be more stigmatised. 17 18 Alternatively, being unemployed during a period of high unemployment might buffer the negative consequences of unemployment as it is easier to attribute ones situation to external causes. 19 Then again, high unemployment creates uncertainty among the unemployed about their possibilities on the labour market which could strengthen the effects of unemployment. 19 20 There is, however, no consistent evidence in the current literature concerning the direction and magnitude of the influence of national rate of unemployment on the association between unemployment and mental health. 17 19 21-23 In addition, the national rate of unemployment might affect health differently in certain subgroups. The area of youth unemployment has received little attention with this regard. One previous study that attempted to examine the effects of health selection by comparing two time periods, did not find a difference in somatic and psychological symptoms among the long-term unemployed. 21 Previous research on youth unemployment has to a great extent relied on self-reported measures to assess the health or health behaviours. 13 19 24 Thus, there is a need to include more severe health outcomes, such as hospital diagnoses to more comprehensively address the effects of youth unemployment on health later in life. 13 The aims of the current study are (1) to investigate the effect of youth unemployment on mental health during periods of high and low unemployment rates and (2) to explore whether there is any interaction in mental health between labour force status and level of unemployment.
METHODS
Our population-based study is based on a data set created through record linkage of nationwide registers kept by Statistics Sweden and the National Board of Health and Welfare by using the Swedish unique personal identification number. Registers included are the Labour Force Survey (LFS), the National Population and Housing Censuses, The Cause of Death Register and National Hospital Discharge Register. 25 26 To cite: Thern E, de Munter J, Hemmingsson T, et al. J Epidemiol Community Health 2017;71:344-349.
Sampling and study population
The study was based on two separate cohorts who participated in the LFS between the ages of 17-24. The LFS is a telephonesupported interview. Included individuals are interviewed every 3 months for a total period of 2 years, resulting in eight different interviews regarding their current labour force status. 2 26 The age span was selected since the majority have completed compulsory schooling by the age of 17 and the official upper limit of the Swedish definition of youth unemployment is 24 years. 27 Individuals that are registered in Sweden (aged 16-65) are randomly selected to participate in the LFS. 26 The first cohort comprised all individuals born between 1969 and 1974 who completed the LFS during the period 1991-1994 (n=7208), the 'crisis cohort'. The second cohort comprised all individuals born between 1961 and 1966 who completed the LFS during 1983-1986 (n=9076), the 'non-crisis cohort'. To determine youth unemployment, we used several measurement points of the individuals' current labour force status, consequently individuals that had missing data on more than three out of the eight interviews from the LFS were excluded ( please see supplementary figure S1).
Exposure: employment status
Information on employment status was collected from the LFS. The LFS divides the population into two main categories: individuals who are active in the labour force (ie, employed or unemployed) and individuals who are economically inactive (ie, students, conscripts, pensioners or individuals with long-term illness). The employed group consists of people who perform at least 1 hour of work each week. The unemployed group consists of people who work for <1 hour/week, actively looking for work and able to start a new job within 2 weeks of the interview. 2 26 The study population was categorised into six mutually exclusive groups based on the LFS definitions: unemployed <3 months, unemployed 3-6 months, unemployed >6 months, economically inactive, unstable labour force status and full-time employed (the reference group). Individuals reporting being unemployed during one interview were categorised as <3 months unemployment, reporting being unemployed in two consecutive interviews were categorised as 3-6 months of unemployment and for three or more consecutive interviews were categorised as >6 months of unemployment. Individuals defined as being economically inactive for at least five of the eight interviews were categorised into this group. Individuals with a combination of labour force status or working part-time (<35 hours/week) were categorised as having an unstable labour force status. Individuals defined as employed and working 35 hours/week or more for at least five out of the eight interviews were defined as being full-time employed.
Outcome measure: mental diagnosis Diagnosis of mental health, according to the Swedish version of the International Statistical Classification of Disease (ICD) versions 9 and 10 was collected from the National Hospital Discharge Register. The outcome of mental diagnosis was defined through four categories of discharge diagnosis: alcohol or drug use disorders (ICD-9: 291, 292, 303-305; ICD-10: F10-F19), affective disorders (mood disorders) (ICD-9: 296, 311; ICD-10: F30-F39), nervous or stress-related disorders (ICD-9: 300, 306, 308, 309; ICD-10: F40-F48) and self-harm (ICD-9: E950-E959, E980-E989; ICD-10: X60-X84, Y10-Y34). Only first-time admissions were of interest during follow-up. The individual was considered as having the outcome of interest, if they had any of the diagnoses as either a principal or secondary discharge diagnosis.
Covariates
The analyses were controlled for the following individual factors: sex, age (continuous), country of birth and prior mental diagnosis (before 1991 in crisis cohort and 1983 in the noncrisis cohort). In addition to the mental diagnosis chosen as the outcome, we included diagnosis of organic psychosis, schizophrenia, other non-affective disorders, personality disorders, childhood mental disorders and mental retardation as covariates (ICD-8: 292, 293, 294, 294.4, 294.8-9, 295, 297, 298, 301, 302, 306, 308-315 and the corresponding ICD-9 codes).
The Multi-Generation Register (MGR), which contains information on all individuals registered in Sweden, was used to identify the individual's biological parents. 28 The analyses were controlled for the following parental risk factors that were obtained at baseline: highest level of parent's education, socioeconomic index (SEI) and any of the parents registered inpatient care or cause of death due a mental diagnosis. The covariates were categorised as indicated in table 1A, B.
Statistical analysis
The analyses were stratified by cohort. HRs with 95% CIs were obtained by Cox proportional hazard regression analysis after verification of the proportional hazards assumption using loglog plots and plots of Schoenfeld residuals. Person-time was calculated from the end of the exposure window (crisis cohort: 1 January 1995; non-crisis cohort: 1 January 1986) until first date of a mental diagnosis, emigration, death or until end of follow-up (crisis cohort: 31 December 2012; non-crisis cohort; 31 December 2004).
Evidence of an interaction between labour force status and sex, as well as labour force status and level of unemployment, was assessed by fitting the regression models with and without the interaction term and performing a likelihood ratio test. In a sensitivity analysis, we excluded individuals with prior mental health problems to assess potential bias due to reverse causality. Additional analysis was conducted in order to explore relationship between youth unemployment and specific mental diagnoses. Missing values were coded as separate categories. All analyses were computed using Stata Statistical Software: Release 13.
RESULTS
The final sample consisted of 6410 participants in the crisis cohort and 8162 in the non-crisis cohort. In both cohorts, individuals excluded were more likely to be male and born outside of Sweden compared with the included individuals. Similar prevalence of prior mental health problems was found among the included and excluded individuals. Table 1A , B presents the study population of the crisis and noncrisis cohort. A larger proportion of individuals were defined as unemployed in the crisis cohort compared with the non-crisis cohort, consequently there was a smaller proportion of full-time employed in the crisis cohort.
Descriptive characteristics
The parents of the unemployed individuals had worse mental health compared with the other groups. Generally, a higher prevalence of prior mental health problems was found among the unemployed individuals in both cohorts compared with the other groups. Furthermore, in the non-crisis cohort a larger proportion of unemployed individuals were not born in Sweden compared with the other groups.
Comparing the two cohorts, the parent's level of education and SEI was consistently higher in the crisis cohort compared with the non-crisis cohort. More male individuals were defined as being unemployed in the crisis cohort compared with the non-crisis cohort.
Labour force status and mental diagnosis
Analyses were combined for male and female individuals, since no significant interaction between labour force status and sex was found. Eleven individuals died and were lost to follow-up, the majority was due to fatal accidents and one committed suicide. During the follow-up, a total of 557 individuals received inpatient care due to a mental diagnosis, 252 (3.9%) in the crisis cohort and 305 (3.7%) in the non-crisis cohort. In the crisis cohort, the average follow-up time was 17.1 years and 16.8 years in the non-crisis cohort.
In the fully adjusted analysis for the crisis cohort, <3 months unemployment (HR: 1.69, 95% CI 1.14 to 2.49), 3-6 months unemployment (HR: 2.19, 95% CI 1.43 to 3.37) and >6 months unemployment (HR: 2.70, 95% CI 1.71 to 4.28) was associated with an increased risk of getting a mental diagnosis (table 2) . No association was found between being economically inactive or having an unstable labour force status and mental diagnosis. Similar results were seen in the fully adjusted analysis for the non-crisis cohort; <3 months unemployment (HR: 1.92, 95% CI 1.40 to 2.63), 3-6 months unemployment (HR: 2.60, 95% CI 1.72 to 3.94) and >6 months unemployment (HR: 3.33, 95% CI 2.00 to 5.57). Further, no association was found between being economically inactive or having an unstable labour force status and mental diagnosis.
Interaction analysis
After adjusting for prior mental diagnosis, the HRs attenuated marginally more in the non-crisis cohort compared with the crisis cohort (model 2). The interaction between labour force status and level of unemployment in the fully adjusted model was not statistically significant ( p=0.95). However, part of the health selection effects could have been removed after adjusting for prior mental health problems, consequently we conducted an additional interaction analysis after adjusting for sex, age and country of birth, which reported similar findings ( p=0.79).
Sensitivity analysis
Poor mental health is a risk factor of unemployment. Thus, we performed a sensitivity analysis excluding the 238 individuals with registered mental health problems prior to participating in the LFS. The sensitivity analysis demonstrated similar effects of unemployment on mental health as in the main analysis (see online supplementary table S1).
Additional analysis
Additional analyses were performed to explore the effect of unemployment on alcohol and drug use disorders, affective disorders, stress-related disorders and self-harm (table 3) . Although the three unemployment groups were combined into one group for this analysis, the results should be interpreted with caution due to few observations in each group. The results suggest that youth unemployment is strongly associated with alcohol and drug use disorders in the crisis cohort (HR: 2.58, 95% CI 1.43 to 4.65) and the non-crisis cohort (HR: 2.34, 95% CI 1.54 to 3.57). In addition, in the non-crisis cohort unemployment was positively associated with stress-related disorders (HR: 2.08, 95% CI 1.64 to 4.76).
DISCUSSION
The results of this nationwide study found that youth unemployment was associated with an increased risk of getting a mental diagnosis during a long-term follow-up, irrespective of the overall national rates of unemployment. Further, youth unemployment appears to be strongly associated with alcohol and drug use disorders.
The current results support and further extend the long-term negative consequences of youth unemployment in a number of ways. 13 First, in line with previous longitudinal studies and meta-analysis on the working-age population, a positive association between youth unemployment and mental diagnosis requiring inpatient care was found. 24 29 30 Previous research has found that youth unemployment is associated with decreased self-reported mental health and well-being. 7 8 13 Extending previous research on the positive association between youth unemployment and self-reported alcohol consumption and alcohol dependence, 9 12 the current results suggest an increased risk of being hospitalised for an alcohol or drug use disorder. Similar to previous research, the length of unemployment appeared to increase the risk of getting a mental diagnosis, which could be an indication of a causal relationship. 7 31 The results referring to the group of young people unemployed <3 months should be interpreted with caution. This group partly contains youths who are in between education and working life, and some long-term unemployed youths that did not participate in all eight interviews, since consecutive unemployment was of interest.
In accordance to previous research, the current results did not find strong evidence that the experience of unemployment changes when the national rate of unemployment fluctuates. 19 21-23 Scholars have proposed stronger adverse health effects of becoming unemployed during a period of low unemployment compared with a period of high unemployment. 17 The potential social and psychological processes that vary with context might, however, be different among youths compared with the middle-aged population. Youths are more likely to seek employment as opposed to becoming unemployed, consequently periods of high unemployment might be more stressful for this group due to the limited employment opportunities. 19 20 Owing to sampling variability, the proportion of unemployed was high in both cohorts, well above the national unemployment rates at that time. 2 19 These statistics are based on country averages, thus there could be areas with higher and lower unemployment rates. 19 Youth tend to pursue a variety of educational and employment pathways, consequently measuring their employment status every 3 months would capture this large variation in their labour force status. This should not have influenced our results as the individuals included in our cohorts experienced unemployment during a period of high and low unemployment, thus any potential influence of context on the health effects of unemployment should remain.
Taking a life course perspective, research suggests that unemployment during youth, a very sensitive time period, can independently effect health later in life. 6 14-16 As a result, changes in prevalence of alcohol consumption and illegal drug use, both risk factors of mental health, during the long-term follow-up should not have much influence on our results. However, the economic crisis in the 1990s directly affected the welfare policy system in Sweden and youths were a very vulnerable group with little social welfare protection and welfare resources available. 4 Previous research suggests that better financial resources are related to better mental health, thus this change in the welfare resources might potentially have biased our results. 19 
Strengths and limitations
A long follow-up time, a large sample size and register-based linkage are major strengths. The exposure was well defined and measured prospectively at repeated assessment points with a 3-month interval. Previous research has relied on retrospectively collected data on employment status either yearly, 5 years or up to 10 years in between each interview. 8 10 The employment statuses in the LFS are based on numerous questions, in order to minimise misclassification. As the LFS is used to obtain the official labour force statistics in Sweden, the individuals categorised as unemployed are defined in accordance with European definition of unemployment set by Eurostat. 26 27 The outcome of mental diagnosis was collected from highquality and reliable registers decreasing the risk of biased selfreported results and attrition. Previous research has to a great extent relied on the General Health Questionnaire. This outcome measure is highly susceptible to bias, especially when repeated measurements are collected. 19 24 For example, research using this measure has found that individuals rated their mental health better when re-employed, compared with before becoming unemployed. 19 24 A limitation is, however, that the Hospital Discharge Register began in 1964 and reached full coverage with respect to mental health in 1973. 32 Thus, there might be a lack of coverage in relation to the individual's parent's registered mental diagnosis and their own prior mental diagnosis. Furthermore, in Sweden only a fraction of all individuals with mental health problems require inpatient care, 33 thus although the outcome of interest was well defined, it only captured a proportion of the potential cases with the most severe mental health problems. Owing to coverage constraints, we were unable to include the outpatient care register. In addition, due to changes within the medical care system in Sweden since the 1990s, there could be several sources of bias in relation to the amount of hospital beds available, the proneness of doctors to refer mental health patients to inpatient care and the health-seeking behaviour of these individuals that could have influenced the results in different directions.
34 Table 3 Adjusted HRs with 95% CIs for the associations between labour force status and specific mental diagnosis, stratified by cohort Affective* Stress Alcohol/drug use Self-harm CONCLUSION Youth unemployment in Sweden was associated with increased risk of mental health problems that needed inpatient care, in times of an economic crisis and when employment rates were substantially lower. This is important at a time when youth unemployment rates are stable on a high level in Sweden.
What is already known on this subject?
It is known that youth unemployment is associated with self-reported poor mental health, and poor mental health could be a risk factor of unemployment.
What this study adds?
This study adds that youth unemployment is a long-term risk factor for hospitalisation for a mental diagnosis independently of the overall national rate of unemployment.
